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(54) CRYSTALLINE SEMICONDUCTOR THIN FILM AND MANUFACTURE THEREOF, AND 
SEMICONDUCTOR DEVICE AND MANUFACTURE THEREOF 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a technique for 
forming a single-crystal semiconductor thin film or a 
substantially single-crystal semiconductor thin film. 
SOLUTION: A catalyst element for promoting 
crystallization of an amorphous semiconductor thin film 
is added to the amorphous semiconductor thin film, and 
heat treatment is performed on the film so as to obtain a 
crystalline semiconductor thin film 102. After the 
crystalline semiconductor thin film 102 is irradiated with 
ultraviolet light or infrared light it is subjected to heat 
treatment at 900-1 ,200°C in a reducing atmosphere. By 
this process, the surface of a crystalline semiconductor 
thin film 104 is markedly planarized, and defects in grain 
boundaries or crystal grains are eliminated, and thus a 
single-crystal semiconductor thin film or a substantially 
single-crystal semiconductor thin film is obtained. 
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mi (b> ) 

[0 0 5 7] ^©Pt©^— If— X^;i/^— tt 1 0 0~2 
5 OmJ/cm* ©&#Tfr o ut^SSUH. x.*)l%—W 

[0 0 5 8] d 5 LTefttt#Bfc»3ftfcl&fittS*H 
1 0 3 «7n^fflM+T 9 0 0-1 2 0 0 

*C (ffSL<ttl 0 0 0~115 0t) ©J&JS*£B©& 

ffl«i8*fT-3fc. *ii*!MTtt**SH»*-c , i o 5 10 

Ot:, 2 0fl-©»»M!lSSfTt>fc. (Hi (C) ) 
[0 0 5 9] &7C^H^<iLT«7k*!?fflJiu T^X 

©jB7c£fT5<hx*;M : -©iSl>->D 3>H?^<56 
[0 0 6 0] fcfcU WtcSX^Sftoa^HAfic 

£*ft*Sr*X«a*fl:£1& (#Jx.tfOHS) ©«*£ 20 
1 OppmJJTF (» $ L < tt 1 PPmJWT) (CLT43<d<hT 

[0 0 6 1] C 5 LTfcliflttSSfSBI 1 0 4 ftflfc 
tt&sitl&l 0 4tt9 0 0~ 1 20 OrtU^St^JStC 

[0062] ^■5LT*K«»:¥iieaia«f&*tefttt 30 

S*ffl|l 0 4*<fc<5ftfc£, 1 0 4 £ 

;t^-r >yLTffittI 1 0 5 *ifiJLt. a*s. 

ifi«Tttett«*»i«-r*MK**»Hi(['t'To#Maa 
[0063] ^Lxmwtitxm&ff-oTis&m 105© 

3?SfCl 0nmJP©&<fcl£si?Bll 0 6&BtfZLtc. £©SE 

Stt«tt5nii©J5*fc*t-J-it«r)-r*fc«>ilJStt3 Onmt 40 
ftoAc. «*«K5~4 0nnP<DJSttli 

[0 0 6 4] y- h*6i^)»l 0 6 ^©± 

ictoy- mb* i o 7 *»dEUfc. (lai (d) ) 

[0 0 6 5] *^S£0yT-tey*- hBE«l<hLTNgJ 
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[0 0 6 6] HI (D) Cttl*i»5tlt& > NSit 
ttXte P S!*«tt*^#-r <5^»B«*«lni UT^f «*« 
8l0 8SMLfc. :©^*6il«liifflLDD 
*«*Tftl£Lfc. **Jfc«Tttlx 

1 0" atoms/cm 1 O»aE"C«:***ll0bfc*«. 

[0 0 6 7] y-MB»l 0 7©^®l3 5~ 1 0 

iMg«©*ir»»ffc]i*«ti o 9^^BKLfc. -rutmrn 

{fc&SHBIl 0 9©^fiK(r«, ^©-tf-r K"**— ;HBJ*X 

So 

[0 0 6 8] xy^>2fxhy/*-i&*SMI:a*Bti 

i (e) mkm&ntc. 

[0 0 6 9] U&, **JS«T?ttt»-1' H"7*-*iLT 
**«»t>«toSdi:tt*5*T!t>«Cl». 

[0070] &\z. mHfcmtm—mnmoTiftto&m 
tuLfc ^(Dmzm^ttm.'&mmt'ti.nnT.m&'o 

Iri, jft«« 1X1 0" atoms/cm 1 t-TZtfCtllzmfe-T 

111. h*U-f >S«1 1 2. LDDS«1 1 3Rtf^ 
**;HBlS*«l 1 4#W£Lfc. (0 1 (F) ) 

[0071] z.o \,x^vmm.mm^nit^y7 

[0 0 7 2] ^(C. 0 7. v-xsgisi 1 

l&t* kk>»wi 1 2<D%&\zBf$,zntz.mti£m 

jWBuD. yU+K PI (n/WH->U-tM KB) 1 l 
5j&*#EK£ftfc. (01 (G) ) 
[0 0 7 3] ,I©t£«te^*D©if 'JIM HStHS-e*4. 

n«Ao». **J£#JTii*n7t£iWLT&«aax§£ 

[0 0 7 4] C^LTv'JtM Mil 1 5*»J*Lfc 
iKl 1 6^fl5fiKL-fc. g^ilfeSKl 1 6ttm St 
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^> > /->i'Dyf> (bcb) m &m^n\z&t<K s 
[0075] )k\z, mmmmi 1 6 \zz\y59 h*- 

-XBH^l 1 7Stf[«H>Eil 1 8*MLfc. « 

77- *X7X-;U£ff TK^L^StTL*:,, 10 
[0 0 7 6] :^IT. 0 1 (G) \Zm-?mt<S.TFT& 

fct, '£%\<n$>t>®2>m'M<nTFT\ZKLTmm 
plffiT?**. «iA^9M9tl 0 AZWl&LhtzVM 

<Dxm\z&iiz&m&ft>b*$zmM\zmfe2ti2>>ii-mz 

[0 0 7 7] tfc. *3tEJfi«T?afa««t7f**#flKa 20 

10' 8 atoms/cm ! £KT (JfS L < tel x 10' 8 atoms/cm' £(. 
T, $<=>lC»SL<«5xlO"atoms/cm J ^T. $«=>IC<tf 
$ L < (J2X 10' : aioms/cm 1 £TF) . BE*0»flE3&«l. 5x 10 
"atoms/cm'KTF (£f£ L < tt5X 10" atoms/cm' WT. $ 
e>lC$fSL< (SIX 10' 8 atoms/cm 1 tAT) 
fco ifc. #Jg^S|tt;il x 10' 'atoms/cm 5 l^TT&o Ac, 

[0078] g.tz, &mftwizby7y-hm&\zm*> 30 

[0 0 7 9] Sfc. #|SJfi0JTttN? 1 +*;i<S , TFT£ 

aia £ « isi — ss± tc n ^ t f 

TiPft*;HTFTt*MLTfi*IWi:fi*^b 
CMOSisISS^^^-r^Ci:fepIfi6T'*-5. 
[0 0 8 0] 2*>\Z. HI (G) ©#|jfi^*3tiTKU"f 40 

>BE«g 1 1 8 ^««ni=»M-r«H*«« 

[0 0 8 1] HJ%. *K58^ttJKS**S«-^EL (X 
1^ Fn;P5*-y-t:>X) «SSta.!:(D7?f-f^ 

h u 9 xm<D'm%ft'¥ : mw : £ftmT zmz *,mm-r z> c 
[0082] cffittg<D^ai«istrM-r^aiK] ±ta 
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*©«-ttxf4»tt©«gii (stf. *tt»ft<i:i&iB"r*> 
[0083] z\<D&M,*m<Dmmmzn?mmtft. xm 

©±fc*El*lB*« (110} BT0« {110} B(C*f 

n±.\zftHi*n-Dz.£\zts.z>. 
[0084] ^r<^m^m^.m\zm8\z^To ms 
(a) izttmmffiKf-xn-w&i&jzmzTpLtzm 

08 (A) CSUT, 1 2 0 1 t?iK$n-5«S: 

(iio> xte\ztm?z>mtfi7,-$.v hx-$> 

*. *»<0@*TX7py h 1 2 0 1 tett^&HgjWxl) 7© 
*£\£l 2 0 2 St'tCLT^^niCMLTHS. 
[0 0 8 5] ,6i6jSTB$tt£:ffi«U 2 0 3 £i£ 

*Lfct>©£H8 (b> ic^-r. las (b> iz^tm 

\Z. SaWxU7»4>^l 2 0 2 C:*fLTlHl#?X#-y F 

[0 0 8 6] «^$WxU7<a4 5 <il\6l 2 0 2*^0 
tffXtf y F 1 2 0 1 t*H/T3K*fc»ISl 1 2 0 4 <h, ^ 
f8I»XU 7K>tp-fr,6 1 2 0 2 tlelt/TX^-y hO^-D 
,S1 2 0 5 t*»-K*»<h*«/j:-r ft«2 " &JT\Zt£&. 
CC0B#, ^«gtt2*^UtSC5T, Ih3StX#-v M 20 1 

[0 0 8 7] coiWiaitt^Brom^aiigjffM^-xo^ 

±1.5° Kft. J^rt) CJRioTU 

[0 0 8 8] co«/«cigSrX7py iwi 
us. BP*.. *l.|SM?qi:^sn5^©tt (WAt 

[0 0 8 9] S£oT. ffi»C0^ffi^S^fr*SlHHgft 

- > * «*-r -5 - t # S . 
[0 0 9 0] ±2" J^F*I (ASW(C{i±l.5° UAF*1. Of 
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<\*1° £U*J) T»4CltSti*lTt>5. 
[0 0 9 1] JSAtt#< (110) &©»£. J&A 

Hrtl=£*ft**tt£ctt<hLTtt <1 1 1> N0Uittf5 
n5*i, *«»9!©*SAtt¥*#SMItT?tt ( 1 1 1 > Ml 
PJ±*«7 0. 5 (XI17 0. 4<fcH-5Blt>*S) ©Hlfc 

»«1))'7 0. 5° ±2° OHHEft*t>oTl»*t# 

[0 0 9 2] fll-fe. C«)j:5&«^l:tt. liftSCHT 

nHBUtkxttmmtLik\zj#LT 7 o . 5° ©mugs 10 

«K££tt#&T@££©*£tt<i#4° art (ASWl;: 
«3° 6t|*J, jfSKliT art) TfcSifcS*.*. 
[0 0 9 3] *&, feStMHR-TEM (ffig-ffiflg 

s. hr-temth, ejK^nstt^w^iissiainc 

[0 0 9 4] ft*. ISAfi*K«tt«l&A4*7 L 0>XMtt 
tt. -5-©ISA&#rt* rjpsg^fe^j ,tii?tf*i*tfc#-e* 20 

14, TCharacterizat ion of High-Efficiency Cast-Si 
Solar Cell Wafersby MBIC Measurement ; Ryuichi Shim 
okawa and Yutaka Hayashi, Japanese Journal of Appl 
ied Physics vol.27. No. 5, pp. 751-758, 1988J CIBffc 
Ztltz TPlanar boundary j T*5. 
[0 0 9 5] ilSlfe^fCitlfi, spffi««t*»Ctt5Rftfit 

[0096] mz&mw maMtzmmttm) a< o 1 

0) {2 11} ?XA&#l;i£ 3©*rj£t£ 

[0 0 9 7] *aBAA«*Bi»W<0*ffi**JSUT»fc 
ttt9 5%«±) ^E3©M^. BPS {2 1 1} 5K 40 

[0098] -t3©«ss«[«)nmr»**tifcisftS[»K 

iH>T, H^atSAOB^&a* {110} 

{iii} iBt»*6-ra* j p»**/«frft*e t-rst. 

0=70.5° ©BtKE 3 ©#]&&#£ ft -S££#»£ftT 

[0 0 9 9] *m5£W<D%i£ktiiJ£mmi l $. JSAttJlCiS 
V>Ti*t*»*ttO** : F»ii«»7 0. 5° ©£|*£ 
fco-ClKLfc. IP^Afiff-tf {2 11} ?XS*i^T 
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[0 10 0] ^t*5. 0= 38.9 0 ©ffiSMCteS 9©*HS& 

[0 10 1] H©«fc»*tMM*, l*l-B^ti©*$A*a 

«EBS { 1 1 0} T»^Tl>*«^»C«J«>T. KttHClflE 

[0 10 2] £©«£:*§ A#li6 (jE«C:t4ttA&ff©#! 

ME#ttJ:<K^LTIr)«^£:««LTV»«. fiP"6, *§A 
&JM=£V>TlSAfe?ft<&ttttK:&& 0 . i^A^|5ia^{c 

fiE^T. ClW^«£iBA«ljt**-rSi^Att¥^ 
*IKtt*KWlCi^A!K^!0^ffiL3i^tm*-rct*tT 

[0103] sfc^etc. 01 (o tc^-ra7c^H^. 
K^itsjRwaaisicioTisAiartcsa-rs^na** 

-So 

[0104] drofcPfeSfcroifcttm^x cbi 

ectron Spin Resonance :ESR) \Z ioTX fcf>&J^ 
©tetbTSbesn*. *iSfi*J 1 ©f*«Ififc<fc-3T. 
lBAtt3i*it©X £fc 5X10" spins/ 

cm ! aT <#*b<l4 3X10" spins/cm 5 KIT) tT5 

to&ammzT&wc. *«s©x skas^ 

[0105] sfc. z.<Dmmmxfet,rm7t&wn.. &\z 
*m&w%^'nt>nz><D-T?mfr\zmr>iz>m *>**&as 

[0 10 6] a±©¥A^, *BfEW**lfiTSCi:T: 

»^nfcnsAtt**«c?iBtttttAttrtar5isAfi[»*** 

[0 10 7] (TFT©ta«fttCHT4M] ±5E 

L*:tt#©a«!ttoA«f»i8Aea*iiTff«anfcT f 

Tttttftfc**SA&*£flIlr>fcMOS FETKEtfrr* 

[0 10 8] (1) 7.1 v^ytf&te (*>/*7W)ft 
^9&;t©&«rtt) Oi«i45tr^l/y>3jH«ff 

fetr60~l00mV/decade at^WlC}S60~85mV/decade ) 
t/J^l*. (2) TFTOlifpa«CDiIi64t#» 
m&MS. (jiFE) NftMlTFTT 200-65 
Ocm' /Vs (f^^W(3}i300~500cm2/Vs ) , P^-f 
5JTFTTl00~300cmWs (f^Wl'l* I50~200cm2/ 
Vs ) tA^<-T-5^<i:^BlfiETabS. (3) TFT© 
«tt«EE©»«i&SLSUtt«ffi (V t h) *». 
tWITFTT*-0.5~l.5 V, Pf t^MTFTT 
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-1. 5 — 0. 5 V£/jN£<f SCI 

[0109] £ut©«fc. ffi»Tflinfcx-r 
[oiio] [[His§4#tticM-r^»ia) u> 

tyU-^taCMOSiST&S'f >A*-^lHl&£i5f 

xl'-J'OifSH*0«l:aoTH4. IS:&:9g:T 10 
FT(DyW hJj&itJ&CDl&JP : 30nm.&tf50nm TFTOy 

jg«iSE»li*^fit-C1.04GH z tt5CiiO?Tf6. 
[0 1 1 1 ] SfcL S I @K©TEG«-5tJ&5y7 

JP30ni. ^ M J.6«m, miSmEE5V. JtS:$c5 0J£ 
<D->7 h lyvX^ES&Wif^-Tti. 100 MHzOttiAn 

[0 112] Ek±(Dmtt l J >7*z/U-5'£>&Zt>'y h 

i/yx^oisw^r-i'B, ±.mLfzmm&<D$>zm 20 

iif^fco^seSi^ffl^tTFTWiy'Jn 
>£*ijfflb;fc I GFETKEBrTS. *rKtt«3B-r* 

[01 13] (.mmm 2 > ^jg^j 1 x-mmnmrnm 

3 0 6 5 2^4i«©*lfi«l2JCiB*0#a*ffl«r»fc. 
[0 114] «BSW1C«. ^AiK^*R$^KL/teS 

[0 115] £©tt8T»ft{fc<Z>fc«&<08Ma3ilS£fT 

■5-'y!r;H8SA s l X 1 0 ,! ~5 x 1 0 " atoms/cm 5 g 
[0 116] 'tfL-DX. /^-=>^CJ;^T«sJc**« 

[0 117] *&Ki0lj0«^ *r*SIHtI«*Ttt± 

jsro^STfi 1 ^. m^tirz^^mmm mmz\t^ 50 
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mmm 1 

[0 1 1 8] *LT, *Km"eR9iLfcHl (B) - 

0 1 (G) ST<DlSS«TTFT£»jSUfc. £ 5 L 
T^BK^nfcT F Tfttf-*©*fcT F TTSfl^tlfclIIgS 

[01 19] (&ffi0U 3 ) ***«Ttt. *JS0I 1 X 
«*SS0>J2 H*5UT9 0 0- 1 2 0 0 V.Cbi^mT-—)V 

j:®zft^ffiiziigM,&&mm<pfr*>mm<oii£gk<k*m& 

[0120] *^jseij<75«&, Rto-^y^s^it 
*fc»fcAny>7c*©y«/^u yyftmztmvfz. 

S&^ClHi*. 7 0 0- 1 1 5 0t («i&5Ctt9 5 0~ 

1 lOOt) O^ifflllSSO. 5~8WFP B 1S*fTC)i: 

[0121] ttt[fl:**i*fi^Ufc 
^XtClISS^i*, 9 5 0tiramMlIS 

ydr;p»«*l x l 0" atoms/cm 1 «T(C*T-fi«-T -5 
ZLLtf-ZZtz. 1X1 0' 7 atoms/cm' ttjfiteS I 

MS -f;t>:fr#T) ©MSTRtfiSfc*!). * 

RUZ\i 1 x l 0 1 4 atoms/cm 5 ~ 1 x l 0 ' 'atoms/cm' < <=> 

[0 12 2] CCDADy>7C*m;Sy-v^U > 

yxg(i9 oo~i20 o < c©s*T*ff e>**T^— ;u 

^©t§£. 7K^3?fflm^(C0. l~5wt%©An 

7>it*m {K&mz\$.&i£*m £fi£Lfc»H«+ 

T 9 0 0 ~ 1 2 0 OtOMlIg^fT^tfa^. il7C 

t^-orzmm\z±<mz\t>u^. 
[0123] *&mm&mm-?zzt-z, «sfli4^*Bi 

7C^©ift*ttl x 1 0''aloms/cm'JKTtc3;T<8;a*£tl 

«2fttt) #tf5o<«/«c£<h£BtF<*;i<i:a«TS*. 

[0 124] (*S£{SJ4) ***S«Ttt. 
«*JS#|2 l~i5^T9 0 0— 1 2 0 0t:(D*^7-— ;U 
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x^mm 3 1 * ^ m ^ -5 \z z? t» t» E-r 

[0 12 5] KWCttH2SfflV»*. tf, *SS^J 2 tC 
«tW»;tt53?*«2 0 1 ±fc#ftKJl*»l (HStff) 

Ml*ft*5 7 0t;i4l|(S|i:Lfc. £©|IM&SIS 
(INMfcXS) K±oT«tlSfi«*2 0 3£»fc. (H 10 
2 (A) ) 

[0126] 7X^2 0 2 ^OiSTX^iL 

TSfflUTi bm^mtfntzTtm u 

Tiib&t». (02 (B) ) 
[0 12 7] LTTX^ 2 0 20M?LgBfC e k^T» 

^<H«i:l*-5CC.i:fr?). y y 3? «J >y«« 2 0 4 20 
StlS'J >jggte 1 X 1 0"~ 1 X 1 0" atoms/cm 1 £ 

[o i 2 8] y-y^u >y®j^2 o 4%Mf&i.tcm. 5 

5 0 — 7 5 Or m S L<tt6 0 0 — 6 5 0"C) C9i&S 

T116 0 0tl 2^KO^JaaxS*ffofc. (B2 
(C) ) 

[0129] WfifififRtt 2 0 3 C*S*lTl» 

fcn-vyji/tty5/5"j>y«*2 0 4T«*.e.n (y-v 30 

ft®*£2 0 5**ft6*l&. ^©«riEfiffl*2 0 5tl:t 
tift*- yy;U»ft»4. 1 x l 0"atoms/cm ! J£!.T-e£> 
r>tz. fztzL, *aS«3Tt>Jfi^it«tCl x 1 0"atom 
s/cm'tfjfittS I MS (Rg-^-f *>##t) 0»£T 
fET$.«.fc«6. HPSldtel x 1 0" atoms/cm" ETF< <=> 

[0 13 0] ^(C. /^^-->y*J6UT«J«fiflB*2 
0 5ff)*T'?S4fgttI2 0 6 > 2 0 7 Sffi^Lito 

r. tK^H^+1'*5^^t i o 5 ox: 1 ^^©iiii 40 

[0 13 1] f£ttgS:}gB£bT^'=»*^T--;P^fT : o 

y-y^u>^i«*taotji8 0 ox^e*. 

TL 3: Sift* fcTifc*. **16«flJ<0«fcyy^'J >y«« 
[0 13 2] ^UTi2 (D) ^« 

*iS0>ji »^ufcf^«xeK«e-3TTFT*f^«-rn« 50 



20 



[0 13 3] 0 2 (D) COXS (**7r-JH 

[0134] y-y^u>yxa (02 <b> r# 

EI2 (C) ) 2rtTOflfJ^0 2 (D) ©ffejJiSXSSrfTo 
TfcibftU. 2 0 2S|^iL 

[0 13 5] (**S««J5) *3**«T?tt»J>*fflt»T 

XT, y-x««2feiXKU-f >«***ijffl-r««^o« 

[0 136] tr^Mfl 1 OfPBlfiKftoTNf +* 
JHTFT3 0 lR{/PftWiTFT3 0 2 
Lfc. P^^^fflTFTOf^SlxaWCOWiTtt** 

[0 13 7] C5LTEI3 (A) ©ttJB£»fc. N^V 
WITFT3 0 l»'7-xa«3 0 3fttf Kl"f>« 
«30 4IJ5X1 0 ! " atoms/cm 5 COjglSTU >A*Ssi[]£ 
*VC»J* StlTI^ *. Pft^«TFT3 0 2 

©V — X®*£3 0 5StfFl"f >6B«3 0 6B5X10 
"atoms/cm 1 CDitJgCD'J >t 1 . 5X10" atoms/cm' CD 

[0 13 8] ^It0 3 (A) CO«SiT-5 0 0-6 5 0 

■c, i - 1 2 mm (*^*swrtt 500x1 i$m) or» 

MIS (y-y5"J>yxg) S-ffofc. -cDIH*. V- 
Xi«E3 0 3, 3 0 5RU:HU'f>I«3 0 4, 3 0 6 

& * y y inj > y»«<t btil b fc. p * 

TFT3 0 5iTH U >«fc0t>JHn><D»«CO^/>ifii 

tf*imT-&-z>jzo 

[0139] z.<r>?v9v >yxg-m. y- hEWSL 

(il x 1 0' 'atoms/cm 1 JWT (i3-?-'=><«l X 1 0"ato 
■s/cn'ETF) !C*Ti£«^tlfco 

[0140] tt*s. **JSC»jc*L-fcy«y^'j >yxs 

Itmmm l ~HM^J4C0<h*O||Jg«»Ji:t>m^^^ii-a^ 
[0 14 1] (mKW6) **Mi«Tf4. 
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CO 14 2] 14 (A) \Z&^X 1 1 

(&{fcS3ll8S£iStt7c-fe7 5^;?xS1£) . l 2 
ttH*v h 'J i?xm&. 1 3ttV-X K^-f A-HIB. 
1 4«y-f h F^-fA-Hil, 1 5fi*fr&]*&. 1 6tt 
FPC (7Wy^;^'J >b*f— *y b) . 17ti« 
*§*!!Sia&-?&3 0 t^IIIsljSl 7tLTH D/A 
3>/\*-^, rttlEBB. «##W0tt&£©#*I C 10 

#4. «9lft. #9X*«±fc:l C^-y^ftRttT, IC 

[0 14 3] ££>lc, **J£««JT'tt«a**S»*^J(3 

mtfxmwLx^zw, T?7-<<7'-?hV2xM<r>m^ 

[0 14 4] :ufi4 (A) © K^-f A*-|eIgg 1 3, 
1 4*«JjR-r*l3l&©— 0!I«BI4 (B) [C^T. ft*. 20 
TFT»»t:oHTtt|i£l:*ftW 1 TIS^LT^O 

[0 14 5] 0 4 (B) tZiS^X, 4 0 1, 4 0 2 «N 
ftWiTFT, 4 0 3HPft^HTFm 
0. 4 0 1 t4 0 3©TFTT-CMOS0S&£$J&L<T 

n*. 4 o 4 ti^<h^^!K/Kft;^*)«/«JIg)S<oas 

mxtt.2>%>mm, j t<D±iz\t?-*>wim4 o stfRtte 

ft. Rfia?<75CMOS|5]8StTFT4 0 2 t^f^WCi 
4 0 6T*IbnTU5. -0©je»f4 0 4, 4 0 6« 30 

¥mtmtvxe>mm ; bfti'X^2>. 

[0 14 6] 0 4 (A) CDH^V h U ^XIhJSS 1 

2£*fig-$-*@Kr©-a5£B4 (C) 0 4 

(o ic&ut, 4 o ntyzrfrr—bmmvN?-** 

JHTFTT&4i*TFTT*D. iB#S^^fC^:€? 

4 0 8 jWgJ5fc£*lTt> 

*. &*s. yzf)V¥-bmmMz^>^)vf-vmm. 

[0 14 7] ^0±Cl«iI4 0 4^lt^n. 
±tC^^>SBi^4 0 5#&W-£tlT^-5. dcDI$, *fe*f 40 
14 0 4©— «KttlH*^*tba*«*«»«*n. & 

rn(CJ:0 >Se«g4 0 8<h^^>BBi^4 0 5tffl 

[0 14 8] H^hU^XBB&rtKRttSftfc 
^^>Sa^4 0 5«V — X • HU'f >gB^<h^a>H*« 

[0 1 4 9] fLT, 5F*>SB3S4 0 5 ££o T*fcig:Jf 50 
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4 0 ^n. ■€-©±KS»tt#««tT/<C*B*« 

i4 0 9i«Sn5. #Jifc\ H3!im«4 0 9 W^SK 

[0 15 0] H(SfCtiiiisS«ai4 0 9 0_h(CS2fo( 

s>ftsa», z\z\x<Dm.w\tni&-tz>. 

[0 15 1] *B3BW*fflt»T«±0«tt*«-C&*S 

[0 15 2] SETttKB'JLTt^&t^atHsjST h 

m^SEKSrfllfifi-r-SCMOSIslKiTy-hiteJtlK 

roiKff *s/«c c: t *,ojmx'&z>o 
[0153] h u?x0!&-mTF Trepans *i 

■5KifrSBE#S<^<E>T5 0-2 0 0nmf§lSroKJP<£>y— 
ais)8STtiTFT(cEpiD$n-5|Bib«ffili<g<. iS&tCi^S 

&wim<&it>*>tiz<Dx>y- bmmmommz 3 ~ 3 0 

nnS«£H*TFT«fci3 fc»<-r*d£#W$T*4. 

[0 154] (HJ£0)J7) _k8B3&K«K.J:oTfMlS 
tlfcia^iKgllClt, TN*ft«^IC 
ffl^4 ' <h^*pJfgT$>-2>„ 0tJ*.Wf, 1998, SID, "Charac 
teristics and Driving Scheme of Polymer-Stabilized 

Monostable FLCD Exhibi tingFast Response Time and 
High Contrast Ratio with Gray-Scale Capability" by 

H. Furue et al.-^. 1997, SID DIGEST, 841, "A Full 
-Color ThresholdlessAntiferroelectric LCD Exhibiti 
ng Wide Viewing Angle with Fast Response Time" by 
T. Yoshida et al.^, 1996, J. Mater. Chem. 6(4), 6 
71-673, "Thresholdless anti ferroelectrici ty in liq 
uid crystals and its application todisplays" by S. 

Inui et al.-^\ *H#fF^5594569 ^\zm^tltz.^. 

a,&m^z>z.£tf-^mx'$>z>. 

[0 15 5] **fi«*^*5C>TRS*»«ffi**-rttft 
OKft«£E*«*5J±2. 5Vg^ (-fe^JPlft 1 /xm~2 m 

[0 15 6] v^s»©««ye*j£*£jjmsL 
co#tt^^-re»j?rgi9 tc^-r. 0 9ix*-r^7 7w«iEtt 

*»**Sll©Att«l«3«3t«<oaii**»4. 
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[0 15 7] 0 9 tC^^n-5<t-5f', £<75cfc5&*SL£ 
[0 15 8] £<©«fc5&te«EEe»©fcLSHBE!iR 

fcffli»fc«^c»4. mmim<DV>7v>7mi&<DnM 

*JEE£. #Jx.{*, 5 V~8 VSSfCffllASCli^pJtgt 10 

[0 15 9] c:<73J:5&<g®JEESglfr<7)*BLi*^tt 

~Bf£ CI D/A*jftlHlK©ftfP««« 
£E*T»f*Ct39*T#. K7-f/X®»«MI«MtEEfttt< 

[0 16 0] <fc^T, CO±5ftfi«BEB»©«IU*t» 

0 nm~5 0 0 nmlfcttO nm~2 0 0 nm) £fflt^ 
[0 16 1] Sfc, *6b*t»ttR3ft»«ttfi^ 

fc»^*»dK:tt, 

F) £fi<U ««f*I^/h< Tt>* ns» 5 J: 5 C L- 
[0 16 2] fc*. £OJ:3ttftl&fr>flLK9M!ttttfl 

[0163] <c«. H9ic*-r«t^tt«a3t*i*tt**r 

[0 16 4] (HSS0iJ8) #BBB9ittfiE*© I Cgffi 

>7-y7±lzMmtt<tlftR I SC7u±-yV; AS I 
C 7 a -fc +f ^ ©7 -f £ D 7 D -t -y it J c jg ffl L T & H 

(S$^m§s. phs, mo&m 

[0 1 6 5] 0 5 Cl^t" -7-1 9 n7u-ty 50 
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#JT&5. v-r 9a7a±yV-\zmm(iMz\ZCPUziT 

2 1, RAM 2 2 . i7n>yi7n>hD — 52 3. 
^□l^'J 2 4, +t7/33>hn-72 5. y'J7 
M/^-7i-X2 6, I/0#-h2 7^^M 

[0166] ^i, ia5tc*-r-7-i'^n7 p p-t:-y-!t«faj 

mmz&^T&m&mt£.m&mmmt>tiz. 

[0 16 7] LfrU £<Dmttmm&lfTZ>-?'f{/u7 
n-tr-y-y-TSoTfc^ffitLTH^-r^cotti C (Inte 
grated Circuit) 2 8T&-5., 1 C2 81i*ifl:t7^ 

[0 16 8] fit, t<D¥mfo?-y72 9_k\ZJ&f&2 

Nft^JHTFT3 0, Ptt*JHTFT3 1T* 
**W«t@ttttCMOS|§IIS*«/h*tt«tU 

[0 16 9] **JS^J(C*LfcT-f i7n-7*D-b-y 

-2.. tt*Wft*fi«tLTH^- , ;t;i'3>ta- 

[0170] (*ig^j9) *m%wzmmLTMf$.zti 

mm (7?T^7FUnMr-fX7'K, 7^ 
f-f^h'J ?X«ELf-f X^K. 7?t^7h 
U^XlECfi'XT'K) fcffl^SdttfT**. BP 

[0 17 1] *<D«tt«^«SiLTtt. £5**** 
0>F£D , ^\>y hf-(X7H izi—7)Vm 

0>J£0 6Rtf0 7 \Zm-?o 

[0172] 06 (A) ti/t-vt-;ua>e3.-i5'ir5> 

0 , #ffc 2 0 0 1. B«tAt»S5 2 0 0 2, 2 0 

o 3 . h 2 o o 4 T-m&znz. *m&w&m 

gftATJSK 2 0 0 2. ^SSi 2 0 0 3 *>-*©ffi<0«^M 

[0 17 3] 06 (B) \Z\d7-* ft 
10 1. S^SS 2 10 2. -if^A^gB 2103, Jiff 
X-f7t2 104, A*7fU-2 10 5, §0fiS&2 1 0 
6T#tfi££*l3„ *I^J^SI2 10 2, 
ft&2 1 0 3^-t©«l<0«#<M1ll@K«caffl-r*^t*« 

[0 17 4] 06 (C) lit/W )Vziy\f.3. — 9 (t— 
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tf;UrJ>tTi-^) T**9. **2 2 0 1, *^7gB2 
2 0 2. §&gB2 2 0 3. g^-fyf 2 2 0 4. US; 
SE2 2 0 5T«(SStl*. #K5g9!tt^g«2 2 0 

[0 17 5] 136 (D) «^-y;|/S!^>f X^U-f 
0, *#2 3 0 1. ^gi2 3 0 2. 7 — AoB2 3 0 
3T«fi!c^n-5o *^^BSS8i2 3 0 2*>-€-<0ffi© 

CO 1 7 6] 06 (E) te:/ny7A£f2&L;fcfS&i£ 

0. ##2 4 0 1. 3?^SB2 4 0 2, Xfcf-#g|$2 4 
0 3, aSSHKtt: 2 4 0 4 . IftfpX-f y ^ 2 4 0 5 T'Wfifc 
Sn5. ftfc. d©£«tt32»MM*£:l,TDVD (D i 
gital Versatile Disc), CD? 

&ftoZ.tWV2Z>. *»SigI2402^ffl 

[0 17 7] 136 (F) lif->W^7Tfet). 
2 5 0 1. i&^&W 2 5 0 2. ftBISB 2 5 0 3. iff^X 
-fyf2 5 0 4, §«g|5 (BvL&bO 
*S^$iS8i2 5 0 2-*-*-<Dte©«^*J»|§lBK: 

[0 17 8] 13 7 (A) I^Dyhi^nyii'^--!? 
& K> . 2601. X?'J->2602 T'm&Z 

[0 17 9] 13 7 (B) ttUyi^Dyi^^-T* 
0. *#:2 7 0 1. ^7K»g2 702, 57-270 
3. Xi"J->2 7 0 4T*fjcSn5. 

[0 18 0] 0 7 (C) te, 13 7 (A) Rtf'0 7 

(B) 4 ) t'*5(t-5S^^B2 6 0 1 , 2 7 0 2 (Z)«jg(Z3 
— #J£*Lfc0T£>-£><. Sigt2 6 0 1, 2 7 0 2 
«. JtW.ft¥?h 2801. 5 7-2 8 0 2, 2 8 0 5 ~ 
2807, ^?D-f7?57-2 8 0 3, 2804. 
7t^U>X*2 808, 2809. 2811, ^fi^S 
12810, &*t7£^&2 8 1 2t*«Sn5. «tt3tt 
^2 8 1 2 (J. «|*U>;**|||*fcft**T*J*3n 
S. *^JS^J«^S^*^B2 8 1 O^fffit^H 

*oTfc±K £fc. B7 (C) 4>(CfcUT7cEnT-^L 
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[0 18 1] $fc. 07 (D) «. 137 (C) (pKiiCt 
; b%m%^2 8 0 1 <7)<$3fi<D-#J£*Lfc0T'&£. 

3t*3t^*2 8 0 111. 3te«2 8 1 3, 
2 8 14, M7'UXA2 815, 3 'J * 1/ >X* 2 
8 1 6, 2 8 2 0, U>X7H'2 8 1 7, 2 8 1 8. 

my££&m^2 8 1 07 (d) 

IC*Lfc*«*^*tt5tW*2 0ffl^fcA«. 7t®^3~ 
10 4 9, &S^tt-€-*m±ffl^Tfc«J:<. 0Jife, 

[0 18 2] ^±CD«tr. *S%B^cOjgffl*5Htt1$*6T 

[SiBwffim&I&BB] 
20 [13 1] »Bth5>f x^of^«ia**-r 0. 

[0 2] »gth7>^X^WfP»lS**-rH. 

[0 3] »I h 7 yy'X^Wff SlS^i-Ti. 

[0 4] mm7t^ggCD^B)c^^T0o 

[0 5] ¥^^E?&W«fie$r*-r0» 

[0 6] mTMmnmtiL&^-rm. 

[0 7] ®^«§§««B)cS:7K-r0 o 
[0 8] «?tt@3f/^->£«iCttfc:*bfc0. 
[0 9] *U€r^ttKai««ttjg^«a©»ttH. 
[010] i«»7zi-jps(r©igatta*«t*ffi(© s e 

30 M«^*„ 

[011] »fi7^-;M*a>ttatt«*§i*E<© s e 
[012] «ai7^-;nwois»tt3i*it«B©AF 

M«fe. 

[013] Wfi7X-;P»a>«|fttta*gt*ffi<0 A F 
M#. 

[014] iSM7-— Jl/RiJOTAFMi!COia$roHistog 
ram (hXh^'^A) 77*. Bearing Ratioffifcl. 
[015] &Wl7—-~ ;M£<£>AFM&<£>7l5£<E>Histog 
40 ram (bXh^7A) Bearing Rat iott*g„ 

[0 16] P-V« 1 /2\Z&tf ^Bearing RatioOT 



( 15 ) 



ftffl2 0 0 1 - 



[01] 



(A) 



101 



(B) 



tt»tta««io3 



(O 



47 
(D) ~L 



a. 



iSftJ1105 



*ft^3>il109-7 r t4|>'«4-»11l 



0|Ql 



47 
(E)T. 



y-xflMtm 



47 
(F)T_ 



LDD*«1 



*t*wi5j*»*i 



V-OEJI117- 



113 ^ j j ^-7^>fW«112 
!1U _/ /-LD0«W113 




1 2] 




iari-*i 



[01 3] 




[El l 4] 




(G) T >'WK»115 



BEARING RATIO 



( 16 ) 



*#Hfj2 001-35787 



[02] 

WOMNfeM -7 r W202 



i 



(A) ^ 



WS201 



(B) ^ 



«*204 



7 



1 6] 









1 


1112 


f 


40. 125 




M.0t7 


SI. lift 




20. 121 


Si 1*4 






41 519 




16. HI 


16. 141 




IS. 017 


4i*nr 




13.1*6 


tt 




14. til 


51. 1Z0 








54 41ft 




— M 




H. 146 




— H* 


k IS 






» 


ai; ft-] 


u. as 






i S.ii 


7. 11 



(P-Vtt) /ZOBsarinr Ratio (X) 



(O 4 s 



HWE*flHW205 



(D) T 



t 



Sft*206 



*ttJi207 




( 17 ) 
IH4] 



4#Rfl 2 001-35787 




(C) 



lfeJf/1406 -j r- «Vfi*405 



jr.**** 



S*TFT407 




h'W>E*408 



( 18 ) 



^12001-35787 



[05] 

+-V^>^.3^hD— ^25 




N5 1 V*/UfflTFT30 P^**Jl>g)TFT3 1 



( 19 ) 



<ftHB2 001-35787 



[0 6] 



2001 *f* 2002 mmxTjm 



2003 m^mm. 




fQ) 2105 ' 



2201 *t* 2205 S^Sffl 

J / 2202 




2303 



2203 



(O 



2204 immv?- 



2402 

»asM 2401 *{* 




(D) 




250 



2503 

JSKSJ 2504 



2403 



2404 



2405 




(E) 



(F) 



2502 



( 20 ) 



#18 2 001-35787 




(A) (B) 



2806 itfr\y-JZt 




2815 6«ruri 




( 21 ) 



#H2 001-35787 



[138] 




(B) 



[09] 




movkm 



( 22 ) 



2001-35787 



[HI 0] 




( 23 ) 



001-35787 



F37-A(##) 5F052 



AA02 


AA11 


AA27 


BA07 


BB04 


BB05 


BB07 


CA08 


DA02 


DB02 


EA11 


EA12 EA13 


EA15 


EA16 


FA06 


FA24 


HA01 


JA01 


JA04 


AA01 


AA18 


BB02 


CC02 


CC08 


DD03 


DDI 3 


DDI 4 


DDI 5 


DDI 7 


EE09 EE31 


FF02 


FF23 


GG02 


GG13 


GG17 


GG25 


GG33 


GG47 


GG54 


HJ01 


HJ04 


HJ23 


HL03 


HM15 


NN02 


PP03 


PP06 


PP10 


PP13 


PP23 


PP29 


PP34 


PP35 


PP38 QQ11 QQ28 







I 



